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(57)Abstract: 

PURPOSE: To prevent chipping from being generated caused by welding by preventing 
a metallic binder phase layer from existing on a processing surface on which a face 
intersects a flank. 

CONSTITUTION: In a comer part of a sintered hard alloy provided with a surface soft 
layers 1 on the front surface of the sintered hard alloy 2, one side surface is taken as a 
face 3, the other surface is taken as a flank 4, and a processing surface 5 formed by 
homing process is formed on the comer tip. The side end surfaces of the front soft layers 
1 of the face 3 and the flank 4 are exposed on both ends of the processing surface 5. The 
sum of the lengths LI , L2 of the exposed parts on the side end surfaces of the surface 
soft layers 1 are less than 20% of the length LO of a form line of the processing surface 
5. The thicknesses of the front soft layers 1 formed near the front surfaces of the face 3 
and the flank 4 are respectively set to lμm or more and 1 5μm or less. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a cutting tool. More, it is foimed in a detail of a sintered alloy, and is related with 
composition of the new cutting tool which combines high deficit-proof nature and high abrasion resistance. 

[Description of the Prior Art] A sintering hard metal can make the surface softening layer by the metal binder-phase layer which 
makes Co and mckel a pnnc.pal component able to form in the maximum front face by the manufacture method, or can make the 
surface softenmg layer which consists of a laminated structure of Co whose layer which makes WC etc. a principal component 
was pmch^, and two or more metallic-bond layers which make nickel a principal component form in between, the sintering hard 
metal which has this softenmg layer - directly under [ of a surface softenmg layer ] - the inside of an alloy - most - high -- the 
abrasion resistance which was excellent since the degree of hardness part existed is demonstrated, and it is put in practical use as 
a material of the tool excellent m abrasion resistance In addition, in the case of the sintering hard metal used as a cutting tool the 
above surface softenmg layer thickness is usuaUy 1 micrometer - about 1 5 micrometers ' 
[0003] 

th^? Ir^'^ 'I ^"1''"'^ ^^^ntion] As mentioned above, the cutting tool formed of the hard sintered alloy which prepared 
die surface softemng layer is excellent m abrasion resistance. However, generating a deficit suddenly is known and the cutting tool 
1011'^'"°! ^q^Ped with this kind of surface softening layer has still left the problem about deficit-proof native 

[0004] Then, this mvention solves the trouble of the above-mentioned conventional technology, and it aims at raising fiirther the 
exSknl^rSomCT """"^^ '^^^^ ^'^ ^c^^g the abrasion resistance which is 

[0005] 

[Meam for Solving the Problem] if this invention is followed - the [ periodic-table ] - the [ 4a group and ] - the [ 5a group and 1 

mtades of at least t^vo kmds of transition metals chosen from 6a group The rake face and flank which were formed including 
mckel. Co. and the unescapable mipunty with the sintering hard metal which has the metal binder-phase layer formed near L 
S***^ '^'"^^ ^""^ ""^'^^ ^hi'^h cross mutually, hi the cutting tool equipped 

Ct S nf 1 Tf } f ' ^^^^^^^ ™s metallic-bond phase layer thicknSomed near the 

front face of this rake face andaflankmthearbifraiy cross sections containing this configurate^ 1 micrometers or more 15 

nST^ or l^s. respectively^tiie side of this metal binder-phase layer exposed to the'ends of this processmg side-- sZ 

tv, ^ face occupies on one configuration line Overall length LO of this configuration Une It is 20% or 

offerS ' charactenzed by a metal bmder-phase layer not existmg m other fields on this configuration line is 

[0006] 

[Function] When the above surface softening layers examined in detail the role played at the time of cutting, the shock at the time 
of cuttmg especdly the shock by scraps are eased, there is a fimcUon to raise the toughness of a cutting tool. andTt^^ttit 
fte kgh degree-of-hardness part dn-ecUy under a surface softening layer is raising abrasion resistance. On th; other S ZT 
this surface softemng layer produces the matter which is easy to react with **-ed material especially m the edge-of-a-blade 
S^siSdeX"^ ' ^^^'^ ^™"lt»«"^ly it. it also turns out that a deficit 

dwv: "^A "T" ™8 ^-^t^ where generating of the deficit by the above welding can be prevented 

?rSd fl'aS; wS 1: ^''^/f^^J^y^^' a surface softenmg layer from a part for the intersStion of die 

IZ eStly ^ '° '^"^"^ ^'""'■"^8 of the deficit by welding could be prevented 

E Ir^}'' rf"^ concerning this invention, it is constituted by the main portions on the processing side fonned of 
LT„t?;T!^^!J^ so that a softemng l^er may not be formed substantially By such composition, the surface softLig layer 

^™ ? ,"k r f ^ ' P'^^'P^ P^'^^^g ^«lding tended to generate^in L 

conventional cuttmg tool, but generatmg of a deficit decreases sharply. 
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[0009] In addition, in the invention in this application, the length which the metal binder-phase layer which makes a softening 
layer on the arhitraty configuraUon lines on a processing side occupies is restricted to 20% or less. This is because the welding 
deficit resulting from existence of a softening layer will increase if the rate for which a softening layer accounts in a processing 
side becomes larger than this so that it may mention later concretely. 

[0010] Moreover, if one of the desirable modes of this invention is followed, the amount of processings of the rake face by honing 
processmg wi\l be restricted to 0.05mm or more and less than 0.20nun. and the amount of processings of a flank is restricted to 
0.03mm or more and less than 0. 1 5mm, respectively. It is because the mechanical strength of a cutting edge falls r«maiicably 
when the amount of honmg is smaller than this range, though the conditions concerning [ the reason ] rwnoval of a surface 
softemng layer were fiilfiUed, and it becomes easy to generate an initial deficit. On the contrary, it is because it finally results in 
senous damage of a tool since the thennal load to a cutting edge becomes large since the cutting force at the time of cutting 

^^F' ^'^ becomes easy to produce a heat check as a result, when the amount of processings is larger than this range 
[001 1] Furthermore, it is the raUo of the amount of processings by the side of a rake face, and the amount of processings by the 
ade of a flank so that it may mention later concretely in the amount of processings of the above-mentioned range 1 -5 0 It turns out 
that considermg as a grade is advantageous when raising deficit-proof nature. 

[00 1 2] Hereafter, although this invention is more concretely explained with reference to an example, it does not pass over the 
[00 1^"^^ example of this invention, and they do not limit the technical range of this invention at all. 

[Example] 

£fve3n ^ ^ ^""^^ ^ ^ *^ cross-sectional view expanding and showing the feature portion of the cutting tool concerning this 

[0014] Drawinp 1 (a) hi the comer of the sintering hard metal which equipped the fixjnt face of the sintermg hard metal 2 with the 
surface softemng layer 1, this cutting tool makes one field a rake face 3, makes the field of another side a flank 4 fonns the 
processmg side 5 by honmg processing at the nose of cam of a comer fiirther. and is constituted so that it may be shown here - 
the ends of the processmg side 5 - the side of the surface softening layer 1 of a rake face 3 and a flank 4 - although the end face 
is exposed - the side of a surface softening layer - the length LI for an outcrop of an end face, and L2 the sum total - the length 
LO of the configuration Ime of a processing side 20% is not exceeded. Moreover, as for the amount a of honing by the side of a 
rake face 3, and the amount b of honing by the side of a flank 4. it is desirable respectively that it is predetermined within the 
limits as mentioned above. Furthemiore, it is desirable to consider as within the limits of the ratios 1-5 of the amount a of 
processmgs and the amount b of processings. 

[00 1 5] In addition, drawinp 1 (b) In this kind of sintering hard metal, it may be fomied as a laminated structure which the surface 
softemng layer 1 becomes from two or more metal binder-phase layers 11 and the layer 12 which makes a principal component 
WC put m between between them so that it may be shown. In this case, it is considered that the whole which doubled two or more 
metal bmder-phase layers 1 1 and the WC layer 12 put in between between them is one surf^ace softening layer 
[00 1 6] [Example of production] Two kinds of raw material powder of the raw material powder A and B shown in the following 
table 1 was prepared. ^ 
[0017] 
[Table 1] 



l.Bitm (TI0.6 W0.3 T»0.1 Nb0.1) (C0.5 N0.5) 40wX 

¥mLm i.5«m (WC) m% 



¥^tl2 1.5«m (TiO.5 W0.3 TaO.l HbOA) (C0.5 Na5) SOwX 



[001 8] They are two sorts of above raw material powder after wet blending, respectively SNMG432 Die pressing was earned out 
to the configuraUon of type, and it fabricated, and sintered at 1 400 degrees C under the vacuum for 1 hour. The composition and 
Aepropertyofthefrontfaceof******wMchwereacquiredasaresultofsinteringareshowni^ 

[Table 2] 
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A 


Co+Ni/WC/Co+Nl 


1950 


B 


Co+;Ni 


1980 



[0020] In addition, in the above-mentioned table 2, the stracture of a surface softening layer has the highest rate of a volume ratio 
m each class, and is expressed. Moreover, the display [nickel+Co] Becoming doubles two composition and means that the rate of 
a volume ratio is the highest. 

[002 1 ] About each sintered compact originating in each above-menUoned raw material powder A and B. honing processing was 
performed on the conditions shown in the following table 3, and the cutting tool was produced. In addition, the pulse duty factor 
means the length which a surface softening layer occupies on the arbitrary configuration lines on the processing side fonned of 
homng pnjcessmg. On moreover, the left of a sample number The attached sample is a comparison sample which has the 
specification of this invention out of range 
[0022] 
[Table 3] 













a Ckd] 


b Cm] 


tti +L,) /U 


A-1 


0.12 


0.06 


10 


A-2 


0.08 


0.0^ 


15 


38SA-3 


0.04 


0.05 


30 


3«A-4 


0.25 


0.16 


5 


»A-5 


0.10 


0.07 


30 


B-1 


0.12 


0.06 


10 


B-2 


0.08 


0.05 


15 


»B-3 


0.04 


0.02 


30 




0.25 


0.16 


2 


5KB-5 


0.10 


0.07 


30 



[0023] [2/evduation 1 of examples] The sample of each specification shown in Table 3 was used, processing which cuts the four 
flutmg round bar to the longitudinal direction of SCN435 (HB:250) performed the cutting toughness examination, and the 
dehcit-proof nature of each sample was compared. The conditions of processing are as being shown in the following table 4 
Moreover, an evaluaUon result is shown in Table 5. hi addition, evaluation is expressed with the number of the cutting edges 
which the deficit generated to 20 cutting edges. On moreover, the left of a sample number The attached sample is a 
comparison sample which has the specification of this invention out of ranee 
[0024] ^ ■ 

[Table 4] 





100 (xa/m 




0.25 (m/&lK) 




2 (m) 


mm 





[0025] 
[Table 5] 
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A-1 


2 


B-1 


3 


A-2 


4 


B-2 


2 


58^A-3 


14 


»B-3 


13 


J8(A-4 


15 


»B-4 


14 


3SA-5 


14 


!E^B-5 


13 



[0026] [3/evaluation 2 of examples] The sample of each specification shown in Table 3 was used, processing which cuts the 
round bar of SCN435 (HB:250) performed the cutting antifiiction examination, and the abrasion resistance of each sample was 
compared. The conditions of processing are as being shown in the following table 6. Moreover, an evaluation result is shown in 
1 able 7^hi addition, evaluation expresses with the average [mm] of the abrasion loss of the flank of each sample about 20 cutting 
edges. On moreovCT, the left of a sample number The attached sample is a comparison sample which has the specification of 
this mvention out of range. ^ 
[0027] 
[Table 6] 





150 Cm/m 




0.30 (m/®lE) 




1.5 M 


wm 




mm 


30 C») 



[0028] 
[Table?] 



A-1 


0.U 


B-1 


0.15 


A-2 


0.13 


B-2 


0.14 


5KA-3 


0.26 


^B-3 


0.29 


JKA-4 


0.50 


»B-4 


0.48 


)S(A-5 


0.20 


3KB-5 


0.23 



SZrl 1° pT?'S "^^'^ specification of B-1 among [ A-1 ] the samples shown in Table 3. 

hurthennore the sample C- 1 which perfomied wrapping processing to the sample which has the specification of A-1 and B-1 
and removed the surface softening layer completely, and D-1 are received. Processing which cuts the four fluting round bar ' 
pertoimed the cuttmg toughness examination to the longitudinal direction of SCN435 (HB:250). and the deficit-proof nature of 
each sample was conipared. The conditions of processmg are as being shown in the following table 8. Moreover an evaluation 
result IS shown m Table 9. In addition, the number which the deficit produced expresses evalLon by 20 cutti^ elel On 
bveXn oSta^ge ^ '^^^'^ "^^^ ^ ^ comparison sample which has the specification of this 

[0030] 
[Table 8] 



mm 


100 tm/m 




0.25 (m/mm 




1.5 u 


9m 





[0031] 
[Table 9] 



A-1 


2 


B-1 


3 


»C-1 


U 


3KD-1 


12 
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[0032] [5/evaluation 4 of examples] With the raw material powder shown in Table 1. honing processing was perfonned on the 
conditions shown m the followmg table 10 to the sintered compact of the stnicture shown in Table 2. and A and B which have 
composition, and the product made from tenancy of the cutting tool was carried out 
[0033] 
[Table 10] 





2Dxa fa) 




a/b 














a 


b 


(Li-tti)Ao 




A-6 


0.1 


0.1 


10 


1 


A-7 


0.15 


0.03 


12 


5 


A-8 


0.07 


0.1 


U 


0.7 


A-9 


0.18 


0.03 


13 


6 


B-6 


0.1 


0.1 


10 


1 


B-7 


0.15 


0.03 


12 


5 


B-8 


0.07 


0,1 


U 


0.7 


B-9 


0.18 


0.03 


13 


6 



[0034] [Evaluation 4] Each above-mentioned cutting tool is used. Processing which cuts the four fluting round bar performed the 
cuttmg tou^ess exammaUon to the longitudinal direction of SCN435 (HB:250). and the deficit-proof nature of each sample waj 
compared. The conditions of processing are as being shown in the following table 1 1 . Moreover, an evaluation result is shown in 
1 able 12. In addiUon, evaluation is expressed with the number of the cutting edges which the deficit generated to 20 cutting 
edges. OnmoreovCT, the left of a sample number The attached sample is a comparison sample which has the specification of 
this mvention out of range. 
[0035] 
[Table 11] 





SQlI435(BB:260) 




100 im/m 


so 


0.25 (m/ma 


m» 


1.5 (ml 


mm 





[0036] 
[Table 12] 



A-6 


6 


B-6 


5 


A-7 


6 


B~7 


6 




12 


^B-8 


14 


^A-9 


15 


}S(B-9 


12 



SS^lKSocn"! ^ I 'TP'^ °^ specification shown in Table 10 was used, processing which cuts the round bar of 
bCN435 (HB.250) performed the cuttmg antifiiction examination, and the abrasion resistance of each sample was compared The 
condiUons of processmg are as being shown in the following table 13. Moreover, an evaluation result is shown in Tabk 14 In 
addiuon. evaluation expresses witii tbs average [mm] of the abrasion loss of tiie flank of each sample about 20 cutting edges On 
moreover, the left of a sample number The attached sample is a comparison sample which has the specification of this ' 
invention out of range. 
[0038] 
[Table 13] 
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180 Cm/4>) 




0.30 (m/m£} 




1.5 (m) 


mm 






30 C») 



[0039] 
[Table 14] 



A-6 


0.12 


B-6 


0.11 


A-7 


0. 13 


B-7 


0.14 


«A-8 


0.26 




0.30 


«A-9 


0.30 


^B-9 


0.31 



[0040] 

S?r? t-T ^r"^°!^ ^ *° *^ '^^^^^ '^""^g concerning this invention has still higher deficit-proof 

mhire, without the cuttmg tool of the smtenng hard metal equipped with the surface softening layer completelfspoiling the 
abrasion resistmice which it had fi^m the former. Therefore, the invention in this appUcation contributes not only to the high 
promotion of efficiency of cuttmg but to umnhabited processing-ization etc. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

prawinp 1] It is the cross section showing the composition of the cutting tool concerning this invention typicallv 
[Description of Notations] 

1 Surface softening layer (metallic-bond layer) 2 [ 4 / ... Metallic-bond layer / 1 2 ... WC layer / ... A flank, 5 A processing 
side 11 ] ... A smtering hard metal layer (WC layer), 3 ... Rake face 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] the ( periodic-table ] - the [ 4a group and ] - the [ 5a group and ] - the hard phase containing at least one kind of the 
carbide, the mtnde, the charcoal mtndes, or these compound charcoal nitrides of at least two kinds of transition metals chosen 
from 6a group The rake face and flank which were formed including nickel. Co. and the unescapable impurity with the sintering 
hard metd which has the metal bmder-phase layer formed near the front face, and were formed in the front face of this sinterine 
hard metal and which cross mutually. ****** which has the processing side which makes the predetennined configuration line 
formed by canymg out homng processing of the comer which this rake face and this flank intersect, to the arbitrary cross sections 
which are the cuttmg tools equipped with the above and contain this configuration line This metallic-bond phase layer thickness 
formed near the front face of this rake face and a flank is 1 micrometers or more 15 micrometers or less, respectively the side of 
this metal bmder-phase layer exposed to the ends of this processing side - sum L1+L2 of the length which an end face occupies 
on one configuration Ime Overall length LO of this configuration line It is 20% or less and is characterized by a metal 
bmder-phase layer not existing in other fields on this configuration line 

£^ periodic-table ] - the [ 4a group and ] - the [ 5a group and ] - the hard phase containing at least one kind of the 

carbide, the mtnde. the charcoal mfrides. or these compound charcoal nitrides of at least two kinds of transition metals chosen 
from 6a group The rake face and flank with which the metal binder-phase layer formed near the front face including nickel Co 
mid the unescapable mipunty was fonned with the sintering hard metal which has the laminated structure which put in between 
tl^IZ I' ' n^'P"' compoiient, and was formed in the front face of this sintering hard metal and which cross 

mutually. ****** which has the processmg side which makes the predetermined configuration line formed by carrying out honing 
processing of the comer which this rake face and this flank intersect. In flie arbitrary cross sections which are flie cuttSg tools 
equipped with the above and contain this configuraUon line the side of this laminated sfructure that the fliickness of this laminated 
I^^J^^v' I "^'^ 15 micrometers or less, and is exposed to the ends of this processing side - sum L1+L2 of the 

Imgth which an end face occupies on one configuration line Overall length LO of this configuration line It is 20% or less It is 
characterized by a lammated structure not existing in other fields on this configuration line 

[Clmm 3] The cuttmg tool characterized by for the amounts of honing of the aforementioned rake face on the aforementioned 
configuration me bemg 0.05mm or more and less flian 0.20mm. and the amounts of honing of the aforementioned flank on this 
configuration Ime bemg 0.03mm or more and less than 0. 1 5mm in the cutting tool indicated by tiie clami 1 or the cl^2 
[Clami 4] the cutting tool mdicated by any 1 term from a claim 1 to a claim 3 - setting - the ratio of the amount a of honing of the 
aforementioned rake ace on the aforementioned configuration Ime, and the amount b of processings of the aforementSfll 
on this configuration Ime - the cutting tool characterized by a^ being 1 or more and 5 or less 
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(54) [9»»0««s] S^ditt«<}:Zf3atS^)ZflSttiS:«DS!IXA 



(57) I^] (m.^) 

MffM^lfi 1 inJa±15jLt mjaTT* 0 . «®ffi<^S3g 
±rAi64:g$Oft ( Li +Li)*g^tg<7)^fi ( Lo) 




1 

fl*Jwc *±fi!t^)- t-rs® srSfcfi^;^^Ji^fc•aJifflJS^ 

$*«l*tinBLiil5/iinJ3lTX'*>). iMBafflOWJgfcS 

^^iiniftW).o5Mjajiaoo.20iM5«-ci>o, 

0.15M5feg|T'S>l. ^ t ^!mSfc-rS«9IIM. 
[11^4 1 f|^« 1 A»^ia^3 ^TtOfgn** 1 «fc 

»fBe9jnXSb<r)Jta/'b4«liaJi. SOTTAS CI i: 

immmmmi 

[0001] 



(2) ^iS¥8-150502 

2 

i. 

[0002] 

inM5/iinSSr*6. 
[00031 

[j%W)B»LJ:3i:-tiiSil JJBWidfc. m» 

[0 0 04] ^ZT. ^^ii. mmmsc^^s^ 

[00051 

[iBa2:»95-r&)tfto#g] *fiB8fcge^ 
mm4 am. aLmaxx/me ami)^t^&m^iui:'j>- 

ifttmsmt. mtixx/comfizT^mff^mii'k 

itftS.^.'^iz^-thmKmhXX/wmt. SSIiV^fflte 

xtm^mi!fiim-tiAm^^^~-yi^mm-h z t 
<oBtffit:tJv^T. msy-'^maxtfmmcomm&iizm 

[0006] 

tzmmtzxhmmt:m^Lx. «jffliM^tt2:iii]±$ 
50 ^&mifif>>).0m9HtMWT(o^fsssimm^ 



(3) 



^^¥8-1 50502 



1 0 0 0 7 J -ei-e. mmkmffymim^t-y^. 
1 0 0 0 8 J w^, *m^:i9kimtI.M^zii^^x^i. 

[0010] iJt, *5ffiB<o»t LirxsaotAfcofcf^ 

3fc. >'^^JBlfcJ:**v^®<7)llIO:Mi40.05Mja 
JiI.o0.20m*Slfe:. 3StfBOlni*JiO.(8miaJija-:> 



* [00111 ±ESil<7)JnX*-C. MfW^tcfiia 

[ 0 0 1 2 1 jar. ««c0|$'#MLT*l|BB^ J: OM«c 
[00131 

[00141 ai(a) fc*tJ:3fc:, iO«)B!D:*<4, 

«isas^205^Hfc^B«c^b« 1 i^ttj^im 

i55r»fffif4i:L. %\i:.nU9i^^it^~-yy>m^i: 

imm5mALxm&^fix\.^i,, zzx\ fmm 
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